Multiple regression applied to the variation in the population size (dependent variable), macroclimatic data and heterozygous frequency for inversions of chromosomes IlL and III showed that in both places those parameters play very distinct roles regarding D. willistoni populations. At Parque do Turvo, where the climate is more constant, the minimum temperature of the month that preceded each month of collection explains 90 per cent of the population variation of the species, whereas at Itapuã, a region presenting greater meteorological instability, intrinsic factors, such as the inversion frequencies together with two climatic variables can account for the same proportion of the variation in population size. Significant correlations were also found between inversions and climate in both places, as well as associations among inversions of the same and different chromosomes.
INTRODU CTIO N Drosophila willistoni is an ecologically versatile species, dominant in most Neotropical forests, although it had also been found in Mexican forests, in sympatry with species from temperate regions (Ehrman and Powell, 1982) . Its geographic distribution ranges from central Mexico and Florida to northern Argentina. It was also found by A. R. Cordeiro (unpublished results) at the southernmost locality of Montes Tordillos, 300 km from Buenos Aires (Winge, 1971 ).
The flexible and adaptive nature of its chromosomal polymorphism has been shown by Da Cunha et al. (1950 Cunha et al. ( , 1959 , Da Cunha and Dobzhansky (1954) , Battaglia and Birch (1956) , Battaglia (1957), Da Cunha (1956a, b; 1957) , Ayala et a!. (1971) , Valente et aL (1981) , Valente and Araüjo (1985) , who found shifts in the inversion frequencies associated with environmental variation or ecological factors. However, there are few works on the association of this marker with climatic variability in well defined seasonal regions, such as the State of Rio Grande do Sul, Brazil, situated near the southern limit of the species distribution.
Our objective was to add new information on the chromosomal polymorphism variability of D. willistoni populations and try to establish relationships between the cytological data and demographic and environmental parameters, especially the effects of climatic oscillations. MATERIAL 
AND METHODS
Studies were made in two forest parks separated by about 500 km, and in different climatic regions:
Parque de Itapuã (30° 17' 5, 51°1 ' W) and Parque Florestal Estadual do Turvo (27°, 21' S, 53° and 54° 10' W). More details about both places are found in Valente and Morales (1985) . Parque do Turvo is situated in a "hot winter" region, and Parque de Itapuâ is localised in a "cold winter" area (Plano Integrado para o Desenvolvimento do Litoral Norte do Rio Grande do Sul, 1976).
The natural populations of Drosophila willistoni were collected over conventional banana baits during an average of 5 days (the time spent at each site was about 30 minutes) every three months between September, 1978 and May, 1982 . The baits measured about 50 cm in diameter and were made from a total of 3 kg of bananas. Nearly half of the samples can be considered synchronic, since they had only an interval of a week between places.
The egg samples from females captured in nature and placed individually into tubes with culture medium were processed using Ashburner's technique (1967) , during the late third larval stage.
Macroclimatic data such as temperature (°C), humidity, rainfall and insolation corresponding to the collecting month were obtained from meteorological stations nearer the places of study: IraI Station (about 60 km from Parque do Turvo-27° il'S, 53° 14' W) and Porto Alegre Station 
The Pearson Correlation and Multiple
Regression subprograms belonging to the Statistical Package for the Social Sciences (Nie et al., 1975) were utilised in order to obtain correlations between heterozygous frequencies for inversions of Drosophila willistoni and the climatic parameters considered, as well as to evaluate their effect over population size oscillations, estimated by the indirect method (No. of D. willistoni/total No. of flies per sample).
The tests were carried out with the data transformed as follows: population size, temperature, rainfall and insolation in common logarithms, humidity and inversion frequencies of chromosomes IlL and III by angular transformation.
RESULTS
The analysis of the associations among climate, population size and inversion frequencies is related only to chromosomes IlL and III, which are the most polymorphic in our samples among the five chromosome arms of the larval salivary glands (Dobzhansky, 1950) . The chromosome arms XL, XR and hR are practically homozygous in our samples. In chromosome III this tendency also appears, although sporadically, for inversion B. 
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Jan. variables (inversion B of the third chromosome, humidity at the collection month, inversions IlL E, III J and insolation at the collection month) The simultaneous occurrence of such a large number of inversions in populations of Drosophila willistoni in Rio Grande do Sul, geographically near the southern border of the species distribution, raises the following question: how does this high degree of polymorphism contribute to the adaptation of the populations to the environmental variations? In this State, due to its climatic characteristics, the effects of the meteorological conditions over flora, fauna and genetics of populations are probably more effective than in typically tropical Brazilian regions.
Although the frequencies of inversions are similar in both places, the correlation matrix ( 5) shows clearly that they play different roles. As far as populations size is concerned, the differences found in multiple regression for Itapuã and Turvo show how much biotic and abiotic variables may act differently in both places. Thus, the populations from Parque do Turvo seem to depend much more on the macroclimatic conditions, especially on the previous minimum temperature, than on any other of the variables considered. On the contrary, at Itapuã, the chromosomal constitution of the species (especially in regard to the inversions of chromosome III) seems to be the most effective factor with humidity playing a minor role.
Such results were surprising at first sight, since
Itapuã was considered a marginal environment when compared to Turvo as far as lepidoptera populations are concerned (Pansera and Arauijo, 1983 Dobzhansky and Pavlovsky (1958) and Cordeiro et al. (1960) , which seems to be advantageous for the species in some extension, despite of increasing the homozygous mortality.
Among the correlations involving inversions of the same chromosome arm we believe are the most important those between "L A and E (r= _.0.80; P<0.05) from Itapuã and "LA and H (r=°0.63; P<0.05) from Turvo, since they are sufficiently distant to allow free recombination. Asthis is not occurring their association probably is advan- Levitan and Salzano (1959) forD. guaramunu (see also the review by Levitan (1958 ), Brncic (1961 for D. pavani, Sene (1981) 
